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Confirmation Na: 2603 Examiner Marie Rose Yamnf tsky 
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For: LIGHT-EMITTING DEVICE 

DECLARATION UNDER 37 C-F.R, § LI32 

Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 223 13-1 450 

Sir: 

I, Masayuki Mishima. hereby declare and state: 
THAT I am a citizen of Japan; 

THAT I graduated from the Graduate School of Engineering, Kyoto University, in March. 

1982; 

THAT I became employed by Kao Corporation in April. 1982: 

THAT I have been employed by Fuji Photo Film Co., Ltd., now FUJIFILM Corporation, 
since July, 1991; 

THAT I am the inventor of the invention described and claimed in the above-identified 
application, and am familiar with the Office Action oi September 1 0, 2007, and the rejection 
contained therein. 
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Tn order to demonstrate the unexpected superiority of the present invention, the following 
experimentation was conducted by me or under ray direct supervision. 

Light-emitting devices (1 ) and (2) were prepared having the features as stated below 
according to Additional Comparative Examples 2 and 2, respectively, and otherwise having the 
features of the device according to Example 1 in the specification. The devices were evaluated 
in accordance with the explanation set forth in connection with Example 1 . The results are 
shown in Table 2 below. 

(1 ) Additional Comparative Example 1 : 

Polyvinyl carbazole / tris(2-phenylpyridme)iricuum complex (an orthometallated complex 
as a green light-emitting materiol) f 2-(4-bipheayl)-5-(4-t-buty}pbenyl)-l,3,4-oxadiazote 
(electron transporting material) =» ?.(K> / 6 / 50 (by weight); 

(2) Additional Comparative Example 2: 

Polyvinyl carbazole / coumarin 6 (a green Hghi-emitting material) / 2-(4-biphenyI)-5-(4-t~ 
bxityJphenyI)-l,3,4-oxadiazoJe (electron transporting material) = 200/6/50 (by weight). 





(ca/m*> 


(V) 


P 

(Cd/A) 


w&vefexigjth 
peak (am) 


Additional 
Comparartiw 
Bxsunpfe 1 


32000 


11 


25 


515 


Additional 
Compare tore 


23000 


15 


1.8 


520 



2 



•07-10-25 ; 08:20 PM; V±7-<itlMA ( V : # 5s 

KAI 0// 10/75-0270 

10/24/2807 22; 37 3012998843 KRAMER PAGE 05/07 



uTa^^ 0 ^^, 3 ! f § 1,132 AttOT ** **** No, Q64324 

U.S. Application NTo.: 09/845,356 

Both of the devices (1) and (2) according to Additional Comparati ve Example, I and 2 
contained only a green light-emitting material as their light-emitting material, in other words, 
the devices were compared in performance by the green Iight-emitting materials which they 
contain. While the device (2) containing coumarin 6 as its green Ught-emitting material showed 
a maximum luminance Lmax of 23,000, the device (I) containing an orthometallated complex as 
its green light-emitting material showed a maximum luminance Lmax of 32,000, which is higher 
than that of the device f?.) f but only about 1 .4 time* hi P W 

According to the Examples in the specification, tbe devices of Examples 1 to 4 each 
wHUtining a blue, a green and a red light-emitting material in its tight-emitting layer and 
employing an orthometallated complex as its green Kght-croitting material were evaluated with 
the devices of Comparative Examples 1 and 2 each containing a blue, a green and a red light- 
emitting material in its light-emitting layer and employing coumarin 6 as its green Iight-emitting 
material. Accordingly, the devices containing a blu e and a red lig ht-emitting material as welt « 
a green Ught-emittine material were c ompared . While the device of Comparative Example 1 
employing coumarin $ as its green light-ernitting material showed a maximum ruminance Lmax 
of only 2,400, tbe device of Example 1 employing an orthometallated complex as its green light- 
emitting material showed a maximum luminance Lmax of 23,000, which is as much as about 1 0 
times higher than that of the device of Comparative Example 1 . Each of the devices according to 
Examples 1 and 2 and Comparative Example 1 contained a mixture of green, blue and red light- 
cmttrine material in a single layer, while each of the devices according to Examples 3 and 4 and 
Comparative Example 2 contained green, blue and red light-emitting material in different layers, 
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respectively. While the device of Comparative Example 2 employing coumarin 0 as its gn;cn 
light-emitting material showed a maximum luminance T .max of only 5,200, the device of 
Example 3 employing an orthometallated complex as its green light-emitting material showed a 
maximum luminance Lmax of 56,000, which is as much as about 1 0 t imes higher than that of the 
device of Comparative Example 2. 

Thus, the device containing an ofthotn etallated complex as its green light-em ittfop 
material, as well as eontajfflng a blue a n d a red Kp ht-e mittmg materia l, exhibited a drastically 
improved luminance owing to the of thometaHaied complex . As a consequence, it provided a 
white light-emitting device realizing an excellent maximum luminance. 

The outstanding advantages of the device as claimed presumably owe themselves to a 
mechanism which will now be stated. 
Presumed Mechanism> 

When an orthometallated complex is used as a green light-emitting material, its relatively 
long exciton lifetime (~ >isec) causes tfae transfer of energy from the exciton of the green light- 
emi tt in g materia* to the red light-emitting material to occur and enables the red ligh t-emitting 
m atfirial .tp.emit light e fficiently . However, when the green light-emitting material is not an 
orthometallated complex, it has a relatively short exciton lifetime (*- nsec). and even if the green 
and red light-emitting materials may be contained in a single layer, or in separate, but adjacent 
layers* it is difficult to obtain the transfer uf energy from the exciton of the green light-emitting 
material to the jned Kght-emitting material and utilize th? intense emission of the green light- 
emitting material satisfactorily for the emission of a red light. 
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T h g i nv ention p,s claimed is essentially fe atured bv employing an Orthometaiiotecl 
complex as a green ItRltt-emfrmft mm^ f .tp cause th e transfer of e nergy to the roA lipHf. 
emitting materialand rajse th e efficiency of emission of a red light to thereby realize the 
emission pf an excellent white light of h igh luminance, as e^lain^ «W» 

It would not have been possible for one o f ordinary skill in the art to exp ect the 
Outstanding results of tfae prese nt inventio n as stated above fr om a light-emit ting kver containing 
a blue, a green and a red light-emitting ; material and an orthometa.ll^ed complex as the ^ree^ 
light-emitttng materia l when the present application was filed. 

Thus., I conclude that the present invention provides unexpectedly superior results and is 
not obvious accordingly. 

I declare further that all statements made herein of my own knowledge are true and that 
all statements misde on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code, and that such willful false statements may jeopardize the validity of the application or any 
patent issuing thereon. 

Date: *0'7 ^ WM*y*J>C rfft^A^* 

Masayuki Mishitna 
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